Introduction
============

Any chronic illness, such as Type 1 diabetes, can be a source of significant stress for adolescents ([@B2]; [@B10]). This stress represents an additional burden in this already difficult period, during which young people encounter numerous challenges in their relationships with parents and peers, at school, or related to self ([@B8]). Diabetes-related stress has been shown to be an important predictor in the development of maladjustment in adolescents ([@B11]). There is also a relationship between coping styles and quality of life and metabolic control in individuals with this condition ([@B7]). In this light, the understanding of factors that influence coping with stress in adolescents with diabetes seems to be particularly important. Such information may be useful in the planning of measures aimed at developing the adaptive abilities which play an important role in managing health problems.

The results of research on coping strategies in adolescents with diabetes are inconclusive. Some authors claimed that there were no differences between this group and healthy peers ([@B8]), while others found such differences (e.g. [@B14]), as well as differences in coping between individuals with diabetes and adolescents with other health conditions ([@B15]). The amount of data on gender differences in coping strategies in adolescents with diabetes is also limited, although reports on other groups of adolescents suggest that there should be clear differences at this stage of development (e.g., [@B6]).

Diabetes in adolescents is particularly involving for their families ([@B17]). Parents are an important source of support for teenagers, and they influence the development of their adaptive skills, including the ability to cope with diabetes-related challenges ([@B13]). The level of stress in mothers has been shown to affect the development of adaptive skills in youth with Type 1 diabetes and to be associated with depressive symptomatology ([@B12]). Having the mother help them cope with problems has a positive effect on adolescents\' adaptation.

The specific aims of this study were to assess: (1) whether there were any differences in the use of coping strategies between adolescents with diabetes and healthy adolescents; (2) whether there were any differences between coping strategies used by girls and boys in these groups; (3) whether there was a relationship between coping strategies used by youth and coping styles in mothers; and (4) whether there were any differences in stressors reported by adolescents with diabetes and healthy adolescents.

Materials and methods
=====================

The research has been conducted in accordance with local legal and ethical regulations for scientific research in Poland. A written consent of each participant was collected. No incentive was offered for participation in the study.

Families of adolescents with diabetes were contacted at diabetes clinics and hospitals. Adolescents were contacted once parents\' consent for their child\'s participation had been obtained. After they consented, mothers and adolescents were given a set of questionnaires. Participants returned completed questionnaires to the experimenter. Families of healthy adolescents were contacted through schools and a scouting troop.

Participants
------------

There were 214 participants in the study: 107 adolescents, including 51 with Type 1 diabetes and 56 healthy ones, and 107 mothers of the participating adolescents. The age range was 12-17 years. In the diabetic group (mean age 14.0 ± 1.5 SD years), there were 26 girls and 25 boys. In the healthy group (mean age 14.6 ± 1.6 years), there were 36 girls and 20 boys. The mean age of the mothers of adolescents with diabetes was 41.8 ± 6.0 and of the mothers of the healthy youth was 42.7 ± 5.3. Duration of disease was approximately 1 year in 16 participants, 2-5 years in 17 participants, 6-10 years in 14 participants, and 11 or more in 4 participants. Selection criteria for the control group were age and declared health status (absence of chronic diseases). There were no differences between the study groups in terms of the distribution of sex and age of participants and their families\' financial standing. There were differences, however, in terms of mothers\' education (more mothers of adolescents with diabetes had primary or vocational education than mothers of healthy adolescents, Chi^2^= 4.46, P \< 0.05) and professional activity (mothers of diabetic adolescents were unemployed more frequently than their counterparts, Chi^2^= 11.64, P \< 0.01).

Psychometric Tools
------------------

Adolescents\' coping strategies were assessed using the Adolescence Coping Checklist ([@B5]), adapted for Poland by [@B19]. The questionnaire is aimed at individuals aged 11-19. It consists of 48 items, with 13 scales identified through factor analysis, representing the following coping strategies:

1\. Ignore the Problem - consciously blocking out the problem and giving up (e.g. \"Shut myself off from the problem so that I can avoid it\").

2\. Seeking Social Support - sharing the problem with others and involving them in the solving process (e.g. \"Seek encouragement from others\").

3\. Focus on Solving the Problem - working through the problem systematically, learning more about the problem and considering alternative solutions (e.g. \"Analyse and think about the problem: think of a different solution\").

4\. Work Hard and Achieve - commitment, diligence and being driven to succeed (e.g. \"Achieve well in what I\'m doing\").

5\. Focus on Leisure Activities - looking to have a good time (e.g. \"Go out with friends and have a good time and forget about troubles\").

6\. Focus on the Positive - making cognitive efforts to change the perception of the stressor (e.g. \"Look on the bright side of things and think of all that is good\").

7\. Seek Spiritual Support - coping through prayer and religious devotion (e.g. \"Pray for help and guidance so that everything will be alright\").

8\. Seek Professional Help - seeking assistance from a qualified adult (e.g. \"Ask for advice from a qualified person\").

9\. Worry - worrying about the course of events (e.g. \"Worry a lot about mu future\").

10\. Investing in Close Friends - tightening relationships and making new friends (e.g. \"Make approaches to a guy or girl\").

11\. Seek to Belong - seeing others as supportive and appreciating their importance (e.g. \"Make a good impression on others who matter to me\").

12\. Seek Relaxing Diversions - undertaking calming activities: reading, painting, walking (e.g. \"Go for a walk\").

13\. Social action - engaging in group activities (e.g. \"Organise an action or petition regarding my concern\").

Participants responded by marking the frequency of using each strategy on a 4-point scale (1 - \"never\"; 2 - \"rarely\"; 3 - \"often\", and 4 - \"always\" or \"almost always\"). The reliability of the Polish version of the scale tested on a sample of 70 participants ([@B19]) ranges for various subscales from r = 0.78 to r = 0.44.

The Coping Inventory for Stressful Situations - CISS ([@B4]) adapted for Poland by [@B20] was used to assess coping styles in mothers. The tool consists of 48 items making up three scales:

\- task-oriented coping - making efforts aimed at solving the problem (e.g., \"Work to understand the situation\"),

\- emotion-oriented coping - self-oriented emotional reactions, focusing activity on the reduction of emotional tension caused by the stressor (e.g., \"Become very upset\"),

\- avoidance-oriented coping-avoiding a stressful situation in one of two ways: avoidance by social diversion (e. g., \"Visiting or phoning a friend\") and avoidance by distraction (e. g. \"Go out for a snack or meal\").

Participants responded on a 5-point Likert scale (from 1 - not at all to 5 - very much). The validity and reliability of the Polish version of CISS is high ([@B20]).

In addition, mothers completed a demographics survey containing questions about their age, education, family status, financial standing, professional activity, as well as their child\'s age and disease duration. In order to determine what stressors adolescents have encountered over the two weeks preceding the study, participants completed a short survey containing an open question about the causes of stress in that period.

Statistical Evaluation
----------------------

Data are reported as mean raw scores ± SD. Rates of using coping with stress strategies in the group of adolescents with diabetes and controls, as well as coping styles in mothers of adolescents in both groups were compared using Student\'s t-test for independent samples. Student\'s t was also used to compare coping strategies in girls and boys in both groups of adolescents in the study. Furthermore, stepwise regression analysis was used to determine the predictors of adolescent coping strategies for each adolescent group separately.

Results
=======

Coping Strategies in Diabetic and Healthy Adolescents
-----------------------------------------------------

The group of adolescents with Type 1 diabetes differed from the control group only in terms of seeking professional help (Table [1](#T1){ref-type="table"}). Adolescents with diabetes used this strategy more frequently than their healthy counterparts.

###### 

Data of principal variables.

  Variables                       Total (n = 107)   Diabetic (n = 51)   Healthy (n = 56)   P \<
  ------------------------------- ----------------- ------------------- ------------------ ------------
  Ignore the Problem              16.4 ± 3.2        16.3 ± 3.5          16.5 ± 3.0         0.79
  Seek Social Support             12.0 ± 3.0        12.0 ± 2.8          12.0 ± 3.2         0.92
  Focus on Solving the Problem    12.9 ± 2.6        12.9 ± 2.6          12.9 ± 2.6         0.10
  Work Hard and Achieve           11.0 ± 2.1        11.1 ± 2.1          10.9 ± 2.2         0.62
  Focus on Leisure Activities     13.0 ± 2.6        13.1 ± 2.7          12.9 ± 2.5         0.58
  Focus on the Positive           9.4 ± 2.4         9.4 ± 2.4           9.4 ± 2.3          0.10
  Seek Spiritual Support          5.7 ± 2.2         5.8 ± 2.1           5.6 ± 2.2          0.65
  Seek Professional Help          3.8 ± 1.2         4.2 ± 1.2           3.6 ± 1.3          **0.05\***
  Worry                           4.9 ± 1.6         4.9 ± 1.5           5.0 ± 1.7          0.99
  Invest in Close Friends         5.0 ± 1.8         5.0 ± 1.8           5.1 ± 1.8          0.92
  Seek to Belong                  7.6 ± 1.8         7.8 ± 1.5           7.5 ± 2.0          0.38
  Seek Relaxing Diversions        6.7 ± 2.0         6.9 ± 1.8           6.4 ± 2.1          0.16
  Social action                   3.7 ± 1.1         3.8 ± 1.2           3.7 ± 1.0          0.69
  Task oriented coping            56.9 ± 7.4        55.9 ± 6.1          57.8 ± 8.4         0.17
  Emotion oriented coping         43.5 ± 9.2        44.0 ± 9.6          43.1 ± 8.8         0.58
  Avoidance oriented coping       40.3 ± 8.1        39.8 ± 7.6          40.8 ± 8.6         0.53
  Avoidance by social diversion   16.8 ± 3.2        16.4 ± 3.1          17.1 ± 3.3         0.25
  Avoidance by distraction        16.7 ± 4.8        16.8 ± 4.6          16.6 ± 5.0         0.86

Coping Strategies in Girls and Boys
-----------------------------------

Coping strategies used by girls and boys were compared in each group separately. Table [2](#T2){ref-type="table"} shows the results in both groups for those strategies where gender differences were found.

###### 

Gender differences in using coping strategies in studied samples.

  Coping strategy            Adolescents with diabetes   Healthy adolescents                                          
  -------------------------- --------------------------- --------------------- ------------ ------------ ------------ -------------
  Seek Social Support        12.2 ± 3.0                  11.8 ± 2.7            0.63         12.9 ± 3.0   10.4 ± 2.9   **0.004\***
  Seek Spiritual Support     5.5 ± 2.3                   6.0 ± 2.0             0.44         6.1 ± 2.3    4.7 ± 1.7    **0.015\***
  Invest in Close Friends    5.6 ± 1.8                   4.4 ± 1.8             **0.02\***   5.6 ± 1.6    4.1 ± 1.8    **0.004\***
  Seek Relaxing Diversions   7.3 ± 1.9                   6.6 ± 1.6             0.18         7.2 ± 1.9    5.1 ± 1.7    **0.001\***

Mothers\' Coping Styles and Level of Education as Predictors for Adolescents\' Coping Strategies
------------------------------------------------------------------------------------------------

The relationships between mothers\' coping styles and their level of education and the coping strategies employed by adolescents were also analyzed. The results of regression analysis are shown in Table [3](#T3){ref-type="table"} for the group of adolescents with diabetes and in Table [4](#T4){ref-type="table"} for the control group.

###### 

Summary of hierarchical regression analysis for mothers\' coping styles and level of education variables predicting adolescents\' coping strategies in adolescents with diabetes sample (n = 51).

  Coping strategy                Predictor                      R^2^   Beta coefficient   F      P \<
  ------------------------------ ------------------------------ ------ ------------------ ------ ------
  Focus on Solving the Problem   Emotion-oriented coping        0.11   \- 0.34            6.56   0.05
  Social Action                  Mother\'s level of education   0.11   0.34               6.27   0.05

###### 

Summary of hierarchical regression analysis for mothers\' coping styles and level of education variables predicting adolescents\' coping strategies in healthy adolescents (n = 56).

  Coping strategy          Predictor                      R^2^   Beta coefficient   F      P \<
  ------------------------ ------------------------------ ------ ------------------ ------ ------
  Seek to Belong           Mother\'s level of education   0.12   -0.34              7.16   0.01
  Seek Professional Help   Task-oriented coping           0.13   0.36               7.93   0.01
  Seek Spiritual Support   Avoidance by distraction       0.14   0.37               8.68   0.01

Types of Stressors Reported by Diabetic and Non-Diabetic Adolescents
--------------------------------------------------------------------

To analyze the stressors reported by diabetic and non-diabetic adolescents, the total number of reported stressors was calculated and four subject matter categories were identified: school-related stressors (e.g. tests, unfair grades, strict teachers), peer-related stressors (e.g. making new acquaintances, fear of embarrassment), family-related stressors (conflicts with parents, fights with siblings), health-related stressors (illness, medical procedures), and other (death of a favorite pet, worrying about the future). The total number of stressors and numbers of stressors within each category were summed up for each participant. Analysis showed that the average number of stressors in the total sample was 1.34 (ranging from 1 to 6), while the average number of stressors within individual categories did not exceed 1. There were no differences between the two groups in the total number of stressors. A difference was found in the number of stressors in the health category. These stressors were more prevalent in adolescents with diabetes than in healthy adolescents (F(1.106) = 7.2; P = 0.008). No differences between the groups were found for the remaining stressor categories (school-, family- and peer-related, and others).

Discussion
==========

Our results indicate that the rates of using specific coping strategies in diabetic and non-diabetic adolescents are fairly similar. The only exception was seeking professional help, a strategy which diabetic adolescents report using more often.

Lack of differences in the rates of using coping strategies is consistent with earlier reports (e.g. [@B8]). The fact that adolescents with diabetes sought professional help more often is likely to be related to the nature of stressors they experience. Among stressors reported by these adolescents, there were more health-related problems. There is no doubt that they experience more situations where they require professional medical assistance. This is likely to be the reason why they report seeking professional help more often.

With the procedure used in this study, it was possible to measure thirteen coping strategies most frequently used by adolescents ([@B5]). It would be interesting to analyze strategies employed by them in the context of stressors directly associated with diabetes. As [@B18] reported based on interviews with youth with diabetes: \"the young people had developed sophisticated, interrelated self-protective strategies to manage intrapersonal and interpersonal threats from diabetes\" (p. 223). Analogies between the groups in terms of coping strategies are probably related to the similarities between stressors reported by the participants. Groups differed only in terms of health-related stressors; there were no differences with respect to stressors related to family relations, peers, school, and other sources of stress. Similar results were obtained by [@B8] who demonstrated that young diabetic patients experience a number of everyday miscellaneous stressors; and the stressors specifically related to diabetes and its management are not a major group among these pressures.

In the present study we also found fewer differences between girls and boys with diabetes than in the healthy group. The only difference was with respect to investing in friends: girls used this strategy more often than boys. In the control group, girls were also found to seek social and spiritual support, and engage in relaxing diversions more often. The direction of gender differences found in the present study is consistent with earlier reports (e.g. [@B16]). The small extent of these differences in youth with diabetes may suggest that boys in this group resort more frequently to strategies typically employed by girls (Cf. Table [2](#T2){ref-type="table"}). A possible explanation is that their health puts limits on their ability to use strategies typical for boys (e.g. physical activity, sports). These strategies have not been taken into account in the present study. Gender differences in coping with stress in young people with diabetes require further research.

Coping styles and mothers\' level of education were predictors of two coping strategies among youth with diabetes and three in non-diabetes youth. Focus on solving the problem was negatively related in young people suffering from diabetes with emotional-oriented coping style in mothers. Thus, if the mother copes with stress by focusing on emotions, her adolescent child is less likely to use adaptively advantageous coping strategies that involve focusing on the problem at hand. Research results show that emotion-oriented coping is a predictor of parenting stress ([@B3]). Thus, our results support the theory that proper educational and therapeutic support must be offered not only to adolescents with diabetes, but also to their parents. It has been well established that the child\'s diagnosis of diabetes is highly stressful for the mother, and that her stress may be reduced through appropriate educational measures ([@B9]).

In addition, in the group of adolescents with diabetes, mother\'s level of education was positively correlated with young people coping through social activities, which may indicate a more active way of dealing with stress by children of better educated mothers.

As for the non-diabetic group, adolescents whose mothers used more task-oriented coping reported more often that they dealt with problems by seeking professional help. Consulting a professional may be considered a rational way of approaching an issue. Mothers preferring the task-oriented coping style probably teach their children to look for alternative solutions, one of which is to ask a professional for help. On the other hand, individuals whose mothers tended to demonstrate avoidance by distraction were more likely to seek spiritual support. Thus, mother\'s avoidance of contact with stressors encourages the development in her teenage child of coping strategies involving prayer and falling back on supernatural powers, which by their nature have no direct effect on the circumstances that instigate that stress.

In conclusion, the results of the present study confirm the findings of other research projects in terms of small differentiation between adolescents with diabetes and their healthy peers in terms of coping strategies. The similarities in terms of coping with stress in girls and boys with diabetes revealed in our study may serve as a starting point for further research, which should also evaluate the effectiveness of strategies used by these young people. The question that arises is whether in the context of lower differentiation between coping strategies used by boys with diabetes and those employed by girls, their coping efficiency is similar to that achieved by healthy boys.

The most significant results obtained in this study regard the relationship between coping styles in mothers and coping styles used by adolescents with diabetes. They show that emotion-oriented coping in mothers is negatively related to adolescents using the strategy of focusing on solving the problem. This emphasizes the need to support parents of teenagers with diabetes, since the stress they experience and coping strategies they employ may affect their children\'s adjustment. Thus, clinical intervention should include support for parents in developing their skills of effectively dealing with stress.
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